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Tuberculosis Chemoprophylaxis

SHELLEY SALPETER, MD, San Jose, California

The incidence of tuberculosis in the United States, after decreasing for many years, has recently begun to climb at an

alarming rate. This rise is due mainly to excess cases in high-risk groups including human immunodeficiency virus-infected
patients, the elderly, the foreign born, and the homeless. In the United States tuberculosis has been associated with a 1O0/o
mortality despite adequate treatment.

The tuberculin skin test is a safe and inexpensive test for detecting tuberculous infection. To improve its predictive
value the diagnostic criteria for classifying a positive reaction have recently been revised. High-risk populations should be
screened to identify those persons who would most benefit from preventive treatment. Isoniazid therapy taken for 6 to 12
months is a safe and highly effective means of preventing tuberculous infection from developing into active disease. The
most worrisome toxicity of isoniazid, fatal hepatitis, is extremely rare; when patients are monitored closely the incidence
of death from hepatotoxicity is less than 0.010/o.
(Salpeter S: Tuberculosis chemoprophylaxis. West J Med 1992 Oct; 157:421-424)

A successful preventive treatment strategy against a dis-
ease must meet certain requirements. There must be a

clearly identifiable population at risk in whom screening
efforts can be concentrated and preventive treatment tar-

geted. There should be a good screening test with high pre-

dictive value that is safe and inexpensive. Finally, there must
be an effective preventive treatment where the benefits far
outweigh the risks. I will discuss an effective preventive
treatment strategy against tuberculosis that if followed could
substantially curtail the spread of the disease. *

Epidemiology of Tuberculosis in the United States
The incidence of active tuberculosis (TB) in the United

States is about 10 cases per 100,000 per year.1-2 More than 10
million people, or 5% of the population, have asymptomatic
infections.1 A person with a recent infection is at much
higher risk for activation within the first year (5%) compared
with someone with a remote infection (0.2% per year).13
More than 90% of the total cases each year, however, are

from the large pool of remote infections.'
Tuberculosis has been associated with a 10% mortality,

occurring mainly in persons 65 years or older.4' 5 In more than
half the cases the diagnosis is made after death.6 Causes of
death include pneumonia, hemorrhage, intestinal perfora-
tion, and meningitis.

The incidence of TB had been gradually declining in the
United States for 40 years, but since 1985 it has been steadily
climbing.2 This rise is due in large part to the increasing
number of cases in persons with the human immunodefi-
ciency virus (HIV).2 A prospective study done at a

methadone-maintenance center showed that TB developed in
HIV-infected persons with positive tuberculin skin tests at a

rate of8% per year.8 The cumulative incidence ofTB in HIV-
infected patients is 2% per year, for a relative risk of 100 to
500 times average.37'.8

Tuberculosis in HIV-infected patients tends to present

*See also "Treatment Strategies in the Prevention of Tuberculosis," by Thomas L.
Petty, MD, on pages 463-465 of this issue.

atypically, with extrapulmonary or disseminated disease.9
Active pulmonary disease is also atypical, often presenting
with infiltrates in all lung fields or with mediastinal and hilar
adenopathy. Tuberculosis in HIV-infected patients usually
occurs early in the course ofthe disease, before or concurrent
with the development ofthe acquired immunodeficiency syn-

drome (AIDS).8'10 The Centers for Disease Control recently
revised the case definition of AIDS to include extrapul-
monary TB in HIV-infected patients.5I All persons with TB
or tuberculous infection should be tested for HIV because the
management of seropositive patients is different from that for
the general population.9

Many other groups are at high risk for TB developing. 12,13

The prevalence of asymptomatic infections approaches 50%
in immigrants from Asian and Latin American countries,
some elderly nursing home patients, the homeless, and un-

derserved minorities.3 14,"7 Groups at high risk for activating
latent infection include close contacts of patients with active
pulmonary TB, those whose skin tests recently converted
from negative to positive, persons with abnormal chest radio-
graphs consistent with old TB, persons with alcoholism, and
drug injecters.12 Medical conditions that increase the risk of
activation are immunosuppression (including corticosteroid
use), silicosis, end-stage renal disease, diabetes mellitus,
malnutrition or notable weight loss, and certain malignant
neoplasms, including leukemia, lymphoma, and carcinomas

of the upper gastrointestinal tract. 12 Clinical studies have not

yet clarified the specific relative risks these conditions carry,

but empiric evidence indicates that there may be at least a

fourfold risk for activation.4,3

Tuberculosis Screening
The best test currently available to detect TB infection is

the skin test using purified-protein derivative tuberculin. An
intermediate-strength test containing 5 tuberculin units (TU)
is administered intradermally to cause a delayed hypersensi-
tivity reaction.18 Strengths other than 5 TU should not be
used because their biologic activities have not been quanti-
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fled.'8 After the tuberculin is administered, the amount of
induration is determined at 48 to 72 hours, but it usually
remains positive for as long as a week.'5 If the reaction is
negative, the test should be repeated. A positive reaction
indicates a recall of immunity that may have waned over the
years. This booster phenomenon is most common in persons
aged 55 or older and can be seen from a week to a year after a
previously negative test. 18-20 Persons who are screened on a

yearly basis should receive this two-step testing to minimize
confusion between a boosted reaction and a true conversion
because treatment options differ for these two groups.'8'20 In
addition, testing should be repeated in anyone who may have
decreased immune responsiveness. This includes older per-
sons and those with HIV infection or concomitant illness.
Controls are often used to test for anergy, which is common
in ill patients.'8

To maximize the predictive value of the tuberculin skin
test, the diagnostic criteria for a positive reaction have re-
cently been revised.'8 A reaction of 5 mm or greater is con-
sidered positive for close contacts of infectious patients,
persons with known or suspected HIV infection, and persons
with a clinical suspicion of tuberculous infection or disease
(characterized by an abnormal chest radiograph or symp-
toms). This low cutoff maximizes sensitivity while maintain-
ing a fairly high specificity. A reaction of 10 mm or more is
considered positive for persons from any other high-risk or
high-prevalence group.'8 This broad category includes
health care workers and even the general population of Cali-
fornia (R. Saw, MD, State TB Control Program, written
communication, July 1990).18 In most of the United States
where the prevalence of TB is low, the cutoff is increased to
15 mm for persons without any risk factor.'8

It is important to remember that all patients with a posi-
tive tuberculin skin test must have active disease ruled out. 13
This is usually accomplished with a chest x-ray film, and if
that is abnormal, then sputum specimens are obtained for
acid-fast stains and culture. Extrapulmonary manifestations
of TB have been increasing in frequency, especially in pa-
tients with HIV infection, and should be considered in the
workup. If active disease is suspected, it is important to start
antituberculous treatment while awaiting culture results. 13 It
is often difficult to differentiate active from inactive disease
on chest radiographs, and in those cases comparison with old
films can be helpful. Stable chest films for at least four
months provide good evidence for inactive disease.18

Chest radiographs consistent with old TB usually show
fibrotic changes in the apices and pleura.'8 The amount of
scarring seen appears to be proportional to the bacillary load
and the risk for activation, which may be as high as 5% per
year.'3'2' Those with substantial fibrosis on chest films re-
quire longer courses of isoniazid, which will be outlined
later. Solitary calcified granulomas are thought to carry no
increased risk for activation.2'

Recommendations for Screening
There is no consensus on recommendations for who

should be screened and how often. It is clear that screening

efforts should be concentrated on high-risk groups and those
people in contact with high-risk groups, such as health care
professionals."2'18 The test could be repeated on a yearly
basis or even more often for some high-risk groups.12'22 To
reach many high-risk persons who have minimal contact with
the health care system, skin testing programs should be set up
at facilities such as shelters for the homeless, immigration
offices, welfare departments, prisons, and long-term care
facilities.'2"14'22 In addition, every adult in the United States
should probably be screened at least once.22

Persons with previous bacille Calmette-Guerin vaccina-
tion have a gradual waning of tuberculin responsiveness over
time. They should be screened and treated as if they were
never vaccinated.'8 The vaccine, derived from a strain of
Mycobacterium bovis, has been available for many years, but
studies have shown that it offers minimal to no protection
against the development of TB, and its use has been largely
abandoned in adults.'3

Isoniazid Chemoprophylaxis
Chemoprophylaxis with 300 mg of isoniazid- O mg per

kg for children-given daily for 6 to 12 months has been used
to decrease the risk ofactive TB developing. 13 The efficacy of
chemoprophylaxis ranges from 65% to 98%, depending on
the length of treatment and level of compliance.4'21' 23-25 Pro-
tection lasts for at least 20 years and presumably for life. 13 In
healthy patients with normal or minimal chest film findings,
a 6-month course of treatment is as effective as a 12-month
course and is more cost-effective.21"23'25 The efficacy of pro-
phylaxis in HIV-infected patients has not yet been docu-
mented, but the good response to standard chemotherapy for
active disease suggests that a 12-month course of isoniazid
should be effective as preventive therapy.9"10

Risks ofIsoniazid 7herapy
Transient asymptomatic elevations of aminotransferase

levels occur in 10% to 20% ofpatients and carry no increased
risk for hepatitis. '3 The risk for clinical hepatitis in young
healthy adults is 0.3%, but this can increase to as much as
2.6% for those with daily alcohol use, chronic liver disease,
and advanced age.26

Fatal hepatotoxicity is much rarer than previously esti-
mated. A survey from 1972 showed 8 deaths in almost
14,000 patients treated with isoniazid.26 All of the deaths
were in patients older than 35, and most were in patients with
severe alcoholism who were not receiving routine monitor-
ing for liver function abnormalities.26'27 There have subse-
quently been several prospective clinical trials and
epidemiologic surveys that observed more than 14,000 pa-
tients on isoniazid therapy with improved monitoring guide-
lines, and no fatal hepatotoxicity has been found.2428-38
Peripheral neuropathy occurs rarely with isoniazid therapy
and is preventable with 10 to 25 mg ofpyridoxine hydrochlo-
ride a day.39 Vitamin B6 should be added only for patients at
higher risk for neuropathy developing. 13 Risk factors include
age older than 65, pregnancy, diabetes mellitus, chronic re-
nal failure, alcoholism, treatment with anticonvulsants, and
malnutrition.

Another side effect from isoniazid therapy is a vague
impairment of concentration, which may be avoided by ad-
ministering the dose at night.39 Gastrointestinal symptoms,
dizziness, acne, and allergic rashes have also been re-
ported.28'29
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Special Precautions With Isoniazid Use
There are a few absolute contraindications for isoniazid

treatment.'3 The medicine should not be given to someone
who has previously had a severe isoniazid hepatitis or a hy-
persensitivity reaction (like fever, rash, or arthritis). Iso-
niazid treatment should also be avoided in patients with acute
liver disease.

Pregnancy is not an absolute contraindication for iso-
niazid therapy. No teratogenicity has been documented with
its use, and it has been used in pregnant women with active
TB, even in the first trimester.13 A recent study, however,
reported fatal isoniazid hepatitis in two young women shortly
after delivery.40 No prospective trials or surveys have been
published to assess the risk in pregnant and postpartum
women, but it is reasonable to withhold preventive therapy
until after delivery, unless there is a high risk of TB activa-
tion. In those patients, treatment could begin after the first
trimester with close patient monitoring."3

The concurrent use of phenytoin with isoniazid may be
associated with increased serum concentrations of both
drugs. Phenytoin levels should be monitored and the dose
adjusted as needed."3 Similarly, isoniazid interferes with the
metabolism of disulfiram, carbamazepine, anticoagulants,
benzodiazepines, and vitamin D, often requiring a reduction
in the dose of these drugs.39 The dose of isoniazid in these
cases should remain the same.

Patient Management on Isoniazid Therapy
It is recommended that all patients be monitored on a

monthly basis for symptom review and to evaluate compli-
ance. 'I This can be done in person or by telephone. If there
are any symptoms that could indicate hepatic toxicity, ther-
apy should be withheld pending the results of liver function
tests. No more than 30 pills should be dispensed at one time.
In addition to close monitoring of symptoms, patients at in-
creased risk for hepatic toxicity, including all those older than
35, should get baseline and periodic liver function tests,
possibly every two to three months. Isoniazid should be
stopped if the aspartate aminotransferase level exceeds three
to five times the upper limit of normal. 13

Recommendations for Isoniazid Chemoprophylaxis
The current recommendations for who should receive

isoniazid chemoprophylaxis are listed in Table 1. '131' The list
includes all persons with a reaction of at least 5 mm who have
known or suspected HIV infection, are close contacts of
patients with infectious TB, or have fibrotic changes on chest
radiographs after active TB has been ruled out. Persons in
these categories who have negative skin tests associated with
anergy should also receive chemoprophylaxis in certain situ-
ations. Anergic patients with HIV infection should be treated
if they are close contacts of infectious cases or if there is a

past history of a positive skin test.'3'42 In addition, chemo-
prophylaxis should be considered for anergic HIV-infected
persons who come from a group in which the prevalence of
TB infection is at least 10%.42 This includes drug injecters,
prisoners, residents of long-term care facilities, immigrants,
the homeless, and underserved minorities. Close contacts
younger than 18 years should be treated until the skin test is
repeated at three months. 13 Note that it is recommended that
patients with HIV infection or notable abnormalities on chest
radiographs be treated for 12 months with isoniazid and all
other patients should receive it for 6 months.13'21'41

The management of low-risk tuberculin reactors is con-
troversial. The recommendation to withhold chemoprophy-
laxis for low-risk reactors older than 35 came as a result of
the 1972 survey and has not been revised since, even though
the risk of death in monitored patients appears to be negligi-
ble.43 Some studies using decision analysis indicate that,
even if there were a significant mortality, all persons with a
positive reaction of an unknown duration would benefit from
chemoprophylaxis regardless of age.S'23 The benefit is even
greater when considering the spread to others. It is estimated
that each case of infectious TB ultimately gives rise to an-
other case.27 In certain situations, such as nursing homes,

TABLE 1.-Recommendations for lsoniazid Chemoprophylaxis
Duration
of Therapy,

Purified-Protein Derivative Induration mo

>5 mm
All persons with known or suspected HIV............... 12
All close contacts of those with infectious TB ...... ..... 6
All persons with abnormal chest radiographs (inactive) .... 12

.10 mm
All persons with recent tuberculin skin test conversion .... 6
All drug injecters (without HIV) ......... ............. 6
All persons with conditions that increase risk ...... ..... 6

>10-15mm
Persons younger than 35................- 6
HIV-human immunodeficiency virus, TB= tuberculosis

shelters for the homeless, or communal houses for AIDS
patients, the risk for spread is substantially higher, and epi-
demics have been reported.7141644 Preventive treatment
should be considered for those reactors who pose the greatest
threat for transmission, such as residents of long-term care
facilities and health care professionals in contact with suscep-
tible persons. 7 ' It is important to involve the patient in the
decision-making process whenever possible. The risks and
benefits of the treatment options could be outlined and the
patient's preference elicited.

Possible Alternatives to Chemoprophylaxis
Although no other drugs have clearly documented effi-

cacy for prophylaxis, there are many situations in which
alternative forms of treatment should be considered.22 Ri-
fampin, alone or in combination with other drugs, can be
used for contacts of patients with known isoniazid-resistant
TB, immigrants at high risk for isoniazid-resistant disease
developing, or persons intolerant to isoniazid. 13'41'45 Prelimi-
nary data from experimental studies and ongoing clinical
trials indicate that combinations of drugs given daily for two
to three months have efficacies equal to a six-month course of
isoniazid without increased toxicity.36'46-48 Data from studies
of patients with smear- and culture-negative pulmonary tu-
berculosis indicate that for reactors with substantial chest
film findings, a four- to six-month course of two drugs may
be equivalent to 12 months of isoniazid therapy.32'33

Soon we will probably be using short-course regimens as
standard prophylaxis. The combinations of drugs may help
combat the recent emergence of multiple-drug resistance.49
Better compliance will be another advantage of this ap-
proach. If the toxicity turns out to be low, preventive treat-
ment could be extended to include stable reactors of all ages
and possibly eradicate the disease.
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Discussion
Why, if we have an effective preventive treatment strat-

egy, are we failing to control tuberculosis? To help answer

that question, a retrospective study of 275 patients with ac-

tive TB was done to evaluate if the disease could have been
prevented.50 A third of the patients had been out of the health
care system for at least five years before TB developed, and
they had not received screening. Another third had been seen

by a health professional but were never screened. Ofthe third
who had been screened, more than half had a positive skin
test, but two thirds of the reactors (13% of the total cases)
were not offered therapy. Less than 25% of the cases resulted
from a failure in our present preventive treatment system,
such as a lack of tuberculin sensitivity or isoniazid efficacy.
The results of this study clearly indicate that better attention
to the guidelines for screening and prophylaxis could have a

substantial effect on the control of tuberculosis.
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